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TITLE 

CONTROL CIRCUIT FOR POWER VOLTAGE 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a control circuit, and 
more particularly, to a power voltage control circuit for a 
central processing unit (CPU) . 
Description of the Related Art 

CPUs in personal computers generally have at least one 
power indication (VID) pin to output a power indication signal 
Svid and to control the received power voltage, as shown in 
Fig.l. When CPUs of different manufacture require different 
power voltages, the desired power voltage can be determined 
according to the power indication signal from the PID pin. 

In the conventional method a CPU is overclocked by 
adjusting both the operating frequency of the CPU and the power 
voltage of the CPU. As shown in Fig. 2, a default value can 
be stored in the VID register 16 through an interface bus 14 
such as a system bus, an I 2 C bus, or the like. VID controller 
18 produces a selection signal Sel, and multiplexer (MUX) 20 
outputs the signal S V id from the CPU 10 or the signal R V id from 
the VID register 16. The MUX 20 outputs the signal R V id to PWM 
controller 12 according to the selection signal Sel when the 
CPU is overclocked, so that the correct power voltage is output 
to the CPU. 

The signal Svid from the power indication pin, however, 
fluctuates continuously as the load and operating temperature 
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of the CPU 10 (based on specification VRD 10.0 proposed by 
Intel) fluctuates. As shown in Fig. 2, the control signal S V id 
from the CPU is isolated from the PWM controller 12 by the 
MUX 20 according to selection signal Sel . Consequently, the 
control circuit cannot adjust the power voltage output to the 
CPU 10 as CPU load and operating temperature fluctuate . Thus, 
the conventional control circuit as shown in Fig. 2 cannot 
efficiently provide the correct voltage necessary to 
overclock the CPU 10. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a control circuit capable of dynamically adjusting 
power voltage as CPU in load and operating temperature 
fluctuate while simultaneously providing incremental voltage 
to overclock the CPU. 

The control circuit of the present invention is applied 
to a CPU with at least one power indication pin to output a 
power indication signal. In the control circuit, a register 
stores an adjustment signal, and a combination unit adds the 
power indication signal and an adjustment signal to output 
a first signal. A selection unit receives the power 
indication signal and the adjustment signal. A selection 
controller controls the selection unit to output one of the 
power indication signal and the adjustment signal. A PWM 
controller produces a power voltage to the CPU according to 
the power indication signal or the adjustment signal from the 
selection unit. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by- 
reading the subsequent detailed description and examples with 
reference made to the accompanying drawings, wherein: 

Fig. 1 is a schematic diagram of conventional control 
circuit for a CPU; 

Fig. 2 shows another convention control circuit for 
overclocking a CPU; and 

Fig. 3 is a diagram illustrating the control circuit of 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 3 shows the power voltage control circuit 100 of 
a CPU according to the present invention. The CPU 110 is 
disposed in a computer system with a chip set 180, and has 
at least one power indication pin to output a power indication 
signal S V id- 

In Fig. 3, the control circuit 100 for CPU 110 has a pulse 
width modulation (PWM) controller 120, a selection unit 130, 
a combination unit 140, a register 150 and a selection 
controller 160. 

The selection unit 130, for example, is a multiplexer 
with a first input terminal, a second input terminal and a 
control terminal, wherein the first input terminal is coupled 
to the power indication signals S V id. In this embodiment, the 
register 150 is a digital register such as a nonvolatile memory 
or a backup device powered by a battery to store an adjustment 
signal Sa . 
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The combination unit 140 produces a first signal SI to 
output to the second input terminal of the selection unit 130 
according to the power indication signal S V id and the 
adjustment signal Sa . In this embodiment, the combination 
unit 140 is composed of a decoding unit, an adder and a coding 
unit (not shown) . The decoding unit converts the power 
indication signal S V id into a digital value and outputs to the 
adder according to a VRD table. The adder then adds the 
digital value and the adjustment signal Sa, and outputs a 
second signal. Next, the coding unit coverts the second 
signal into the first signal Si and outputs to the second input 
terminal of the selection unit 130 according to the VRD table. 

In another aspect of the present invention, the 
adjustment signal Sa can also be an analog signal from an 
external circuit. In this case, the combination unit 140 is 
an analog adder to add the power indication signal S V id and 
the adjustment signal and to serve as the first signal S i# and 
outputs the first signal Si to the second terminal of the 
selection unit 130. 

The selection controller 160 outputs a selection signal 
Sel to control the selection unit 130 to output one of the 
power indication signal S V id and the first signal S x . The PWM 
controller 12 0 is coupled to the selection unit 13 0, and 
produces a power voltage V CO re to the CPU 110 according to the 
power indication signal S V id or first signal Si from the 
selection unit 130. 

In the control circuit 110 of the present invention, the 
selection unit 130 outputs the selection signal Sel from the 
CPU 110 to PWM controller 120 when CPU 110 operates in normal 
mode and is not overclocked. The PWM controller 12 0 then 
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produces a power voltage V CO re to the CPU 110 according to the 
power indication signal S V id- At this time, the power 
indication signal S V id changes as the load and operating 
temperature of the CPU 110 fluctuate fluctuate. Thus, the 
5 power voltage V CO r E output from PWM controller 12 0 adjusts 

according to the power indication signal S V id- 

When the CPU 110 is overclocked, through the I 2 C bus or 
a system bus, a desired voltage increment or a desired voltage 
decrement is written into the register 150, and the selection 

10 signal Sel of the selection controller 160 is adjusted so that 

the selection unit 130 outputs the first signal Si at its second 
input terminal. Then, as in the conventional overclocking 
method, the operating frequency of the CPU 110 is 
appropriately adjusted. 

15 Next, the computer system is rebooted. At this time, the 

combination unit 140 outputs a first signal Si combined with 
the power indication signal S V id and the adjustment signal Sa 
to the second input terminal of the selection unit 130. 

The PWM controller 12 0 produces a power voltage V CO re to 

20 the CPU 110 according to the first signal Si. In this instance, 

the power indication signal S V id is adjusted as the load and 
operating temperature of the CPU 110 fluctuates. The 
combination unit 13 0 produces the first signal Si according 
to the adjustment signal Sa and the variable power indication 

2 5 signal S V id- Thus, the power voltage output from the PWM 

controller 12 0 not only changes as the load and operating 
temperature of the CPU 110 fluctuates and the desired voltage 
increment is provided by the adjustment signal Sa, thereby 
the CPU 110 is overclocked. 



5 
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The control circuit 100 of the present invention further 
has a timer controller 170. The timer controller 170, for 
example, acts as a monitor and outputs a signal to prevent 
shut down in the event of computer system failure when 
attempting to overclock the CPU 110. 

That is, the timer controller 170 counts for a 
predetermined time interval after rebooting the computer 
system, and outputs a reset signal S re set - If the CPU 110 
overclock is successful and the computer operates normally 
after rebooting, the BIOS outputs a disable signal to 
terminate the counting of the timer controller 170 so that 
the timer controller 170 does not output the reset signal S reS et • 
The BIOS may not output the disable signal if the CPU 110 does 
not operate normally after rebooting. Thus, the timer 
controller 170 will count for a predetermined time interval 
and output the reset signal S re set to the selection controller 
160 and the chipset of the computer system. According to the 
reset signal S reS et/ the selection signal Sel of the selection 
controller 160 is adjusted so that the selection unit 130 
outputs the power indication signal S V id to the PWM controller 
120, and the computer system is rebooted. Namely, the 
computer system can be rebooted again in a non-overclock 
condition. Thus, the present invention can also prevent shut 
down when the computer system fails to overclock the CPU 110. 

In the present invention, the power voltage output from 
the control circuit 100 is not only adjusted as the load and 
operating temperature of the CPU 110 fluctuates but also 
provides a desired voltage increment by the adjustment signal 
Sa. Therefore, the present invention can successfully 
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overclock a CPU, even if the power indication signal of CPU 
fluctuates with variations in load and operating temperature. 

While the invention has been described by way of example 
and in terms of the preferred embodiments, it is to be 
5 understood that the invention is not limited to the disclosed 

embodiments. To the contrary, it is intended to cover various 
modifications and similar arrangements (as would be apparent 
to those skilled in the art) . Therefore, the scope of the 
appended claims should be accorded the broadest 
10 interpretation so as to encompass all such modifications and 

similar arrangement s . 



7 



